A water-soluble protein containing glucan was isolated from an edible mushroom, Termitomyces microcarpus (var). It was found to contain 55% of carbohydrate and 40% of protein. The protein part was found to consist of glutamine, arginine, isoleucine, leucine and phenylalanine. The structure of the glucan was analyzed on the basis of total acid hydrolysis, methylation, periodate oxidation and NMR studies ( 1 H, 13 C, TOCSY, DQF-COSY, NOESY, and HMQC), and the repeating unit of the glucan is established as: → 6)-α-D-Glcp-(1→
Mushrooms have been valued by humankind as an edible and medical resource throughout history. In particular, and most importantly for modern medicine, they represent an unlimited source of polysaccharides with immunomodulating and antitumor [1, 2] properties. It has been reported that several (1→3)-β-glucan [3] , (1→3)(1→6)-β-glucan [4] (1→6)-β-glucan [5, 6] both (1→4)-α-and (1→6)β-glucan and (1→4)(1→6)-α-glucan [4, 7] (1→3)-α-, (1→6)-β-glucan [4] (1→3)-α-glucan [6] [7] [8] are widely used as antitumor and immunostimulating agent. The protein bound polysaccharide (PSK) from turkey tail mushroom (Trametes versicolor) is useful for hepatitis B [9] also. Strong anti tumor activity has also been found in several protein-polysaccharide complexes isolated from mushrooms Pleurotus sajor caju [10] and Tricholoma species [11] .
Different mushrooms of the genus Termitomyces including Termitomyces striatus, T. eurhizus, T. microcarpus, T. robustus and T. clypeatus have been identified as wild edible mushrooms and several water-soluble and water-insoluble polysaccharides have been isolated from the mushrooms of this genus by our group and reported [12] [13] [14] [15] [16] . Termitomyces microcarpus (var) grows on the termite guts of the laterite forest soil of South Bengal, India during rainy season every year. Polysaccharide was isolated from the hot water extract of Termitomyces microcarpus (var) and fractionated through Sephadex G-75 column (100×1 cm) and a single fraction (PS) was obtained. This study reports the partial structural nature of PS. 25 D +5.48 (c 0.85, water) and the molecular weight was estimated as ~2 x 10 4 Da from a calibration curve prepared with standard dextran [17] . Total sugar and protein content of PS was estimated by the Phenol-Sulfuric acid [18] and Lowry [19] methods respectively and found to contain 60% sugar and 35% protein. PS was hydrolyzed by 2 M CF 3 COOH and the alditol acetates of the hydrolyzed product were analyzed by GLC using column A (3% ECNSS M) and column B (1% OV-225). GLC analysis showed the signal of glucose only. On paper chromatographic analysis [20] of the hydrolyzed material only the spot of glucose was observed. Thus GLC analysis and PC analysis confirmed that the polysaccharide is a glucan. The absolute configuration [21] of the monosaccharide was assigned by GLC examination of (+)-2-butyl 2,3,4,6-tetra-O-TMS-glycoside. The glucan was methylated [22] followed by hydrolysis and alditol acetate preparation. The alditol acetates were analyzed further by GLC-MS using HP-5 fusedsilica capillary column and revealed the presence of Table 1) only. This result indicates that the presence of (1→6)-linked D-glucopyranosyl moiety in the glucan. Further GLC analysis of alditol acetates of periodate-oxidized, reduced, methylated polysaccharide showed the disappearance of the sugar unit, this result is in agreement with the presence (1→6)-linked sugar unit.
PS displayed a specific rotation of [α]
The 500-MHz 1 H NMR spectrum of PS ( Figure 1 , Table 2 ) at 27°C indicated one anomeric proton signal (δ 4.89 ppm). The 13 C NMR spectrum ( Figure  2 , Table 2 ) confirmed this by a signal at δ 100.5 ppm and this correlates with proton signal and was observed in HMQC spectrum. The α-configuration of the D-glucosyl residue was assigned from this data in addition to a very small J H-1, H-2 (~ 3.5 Hz) value and large J C-1,H-1 ~ 171 Hz value. Large J H-2, H-3 (∼9.5 Hz) and J H-3, H-4 (∼10 Hz) value further confirmed the sugar residue is α-D-glucopyranosyl unit. The chemical shifts of all the protons and carbons ( Table 2 ) of PS were assigned from the DQF-COSY, TOCSY and HMQC NMR spectrum. The downfield shift of C-6 (δ 69.0 ppm) is due to α-effect of glycosylation [23, 24] . This indicates that the repeating unit present in PS is a (1→6) linked-α-Dglucopyranose moiety.
PS was found to contain 40% protein and this could not be dissociated from the polysaccharide moiety by repeated precipitation with ammonium sulfate or ethanol at varied concentrations and it eluted as a single peak on gel filtration using G-75 column. There is, however, no conclusive evidence of a covalent linkage between the protein and polysaccharide moieties [25] . Amino acid analysis [26] was carried out using an amino acid analyzer (Waters, USA), and PS was found to contain glutamine, arginine, isoleucine, leucine and phenylalanine. Each and individual protons and carbons of the amino acids were identified through 1 H, DQF-COSY and 13 C experiment and their carbon-proton correlations were observed through HMQC NMR experiment. The NMR spectra showed the 1 H and 13 
NMR and Other experiments:
The polysaccharide was kept over P 2 O 5 in vacuo for several days, and then exchanged with deuterium [27] by lyophilizing with D 2 O (99.96 % atom 2 H, Aldrich) for four times. With a Bruker Avance DPX-500 spectrometer, 1 H, TOCSY, DQF-COSY and NOESY NMR spectra were recorded in D 2 O at 27 ºC. The 1 H NMR spectrum was recorded by suppressing the HOD signal (fixed at δ 4.73) using the WEFT pulse sequence [28] .
Paper partition chromatographic studies [20] were performed on Whatmann nos 1 and 3 mm sheets. The absolute configuration of the monosaccharide constituent was assigned according to Gerwig et al [21] . Methylation analysis of the polysaccharide was carried out using the method of Ciucanu and Kerek [22] . Amino acid analysis [26] was performed in a PICO.TAG system according to their operational manual (Waters, USA). Molecular weight, monosaccharide analysis and periodate oxidation study of the polysaccharide was performed as reported earlier [12] [13] [14] [15] [16] .
Isolation and purification:
The fruit bodies (1 Kg) of Termitomyces microcarpus (var.) were collected from termite guts of laterite soil in Vidyasagar University campus at the first week of September, 2007. These were gently washed with distilled water and extracted by boiling with water for 6 h. The extract was filtered and then kept overnight at 4°C followed by centrifugation at 8,000 rpm at 4°C for 1 h. The supernatant was collected, precipitated with 1:10 (v/v) ethanol at 25°C. This was kept at 4°C for 48 h, and centrifuged at 4°C at 10,000 rpm using a Heraeus Biofuge Stratos centrifuge for 1 h. The centrifugate was then washed with dehydrated ethanol several times. The precipitated material was dissolved in water and reprecipitated. The process was repeated several times to get purified material. Finally the material was dialyzed through cellulose membrane (Sigma-Aldrich, retaining > M.W. 12,400) against distilled water for 16 h. The dialyzed material was freeze-dried and a crude material was obtained (1.5 g). The water-soluble material (30 mg) was purified by gel permeation chromatography on a Sephadex G-75 column (100×1 cm) using water as eluant with a Redifrac fraction collector at the flow rate of 9 sec/drop. A total of 100 test tubes containing 2 mL eluant were collected. These were monitored by phenol-sulphuric acid procedure [18] at 490 nm and single fraction was obtained (test tube 50-80). These test tubes were collected together and freeze dried, yield 20 mg. This process was repeated five times, yielding 92 mg material.
